Although photosynthetic organisms fix most of the carbon dioxide in the carbon cycle of nature, the metabolism of the nonphotosynthetic autotrophic bacteria also assumes great interest from the standpoint of comparative biochemistry. The metabolism and chemosynthetic reactions of Thiobacillus thiooidans, which secures its energy from the oxidation of elemental sulfur or thiosulfate, were studied extensively by Vogler (1942a,b) , Vogler and Umbreit (1941, 1942) , , and by Le Page and Umbreit (1943) . reported that cells which had taken up inorganic phosphorus from the medium in the presence of sulfur and C0rfree air excreted the previously aimilated phosphorus and fixed CO2 when the gas atmosphere was changed to Orfree C02. They concluded that compounds possessing high energy phosphate are the energy coupling agents between sulfur oxidation and C02 assimilation, and that energy stored in phosphorylated compounds can be used for the fixation of CO under conditions which would not support further phosphorylation or sulfur oxidation. Their conclusions have been questioned by Baalsrud and Baalsrud (1952) Figure 2 illustrates that the cells separated from sulfur do not take up a measurable amount of oxygen, but that added sulfur supports an active uptake of oxygen. Baalsrud and Baalsrud (1952) stated, "such suspensions exhibited a very low endogenous respiration, usually within the errors of determination." Vogler (1942a) For experiments with p32, cells from a 5 day old culture were separated from the sulfur as described and resuspended in 100 ml of the pH 3.0 phosphate buffer without sulfur but containing P'2 as phosphate in addition to the usual 23 ug of P per ml. After shaking the suspension of cells in air for 17 hours, sulfur and C02-free air were added to one flask, and sulfur and air were added to another flask. The suspensions then were shaken 5 hours before the gas mixture was changed to 02-free C02 in the flask formerly under C00-free air. After this final change, the flasks were shaken an additional 5 hours. The points on figure 3, 
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opportunity to fix C02, and they fix 0'402 rapidly when it is added (over 6 times as rapidly as the anaerobic and C02free controls).
As another test to determine whether any "reducing power" is stored by cells in the absence of C02, the C1402 incorporation was measured in cells which had been exposed in the presence of sulfur to gas atmospheres of (a) air, (b) N2, (c) C02-free air, and (d) C02-free air for 30 minutes followed by N2 immediately prior to addition of C1402. The total ethanol extracts from these cells exposed for 5 minutes to 0'402 in the gas designated for pretreatment had the following counts per minute: air, 34,000; N2, 9,100; C02-free air, 11,900; and C02-free air changed to N2 immediately prior to addition of 01402, 10,700. The incorporation of 0'402 added to C02-free air was slightly higher than when it was added to N2. In a similar experiment, cells in C02-free air incorporated 11,580 counts per minute from added 01402, and those in nitrogen, 9,000 counts per minute. As in the other experiments, there was slightly more assimilation of 01402 by cells exposed to O2 prior to the addition of C02, but the difference was so small as to suggest that the oxidation of sulfur in the absence The effect of the presence and absence of sulfur on the incorporation of C02 was determined aerobically. The cells tested were filtered to remove sulfur, were centrifuged, and then were resuspended in the usual culture medium plus or minus sulfur. The bacterial suspensions were shaken in air before and during the treatment with 0'402, which was generated in the Warburg flasks. The incorporation of C04 was 10 times as great in the presence as in the absence of sulfur during the 3 minute exposure to 0402, for the total ethanol extract from the cells supplied sulfur had a radioactivity yielding 9,009 counts per minute compared to 909 counts per minute in the extract from the cells without sulfur.
To determine whether the fixation of C02 was linear with time, the fixation was followed under conditions which should insure approximately steady state assimilation. A suspension of T. thiooxidans cells in a medium containing sulfur was aerated with a circulating pump in a closed system. C1402 was added to the circulating air, and after 30, 120, and 240 seconds samples were removed into evacuated flasks and extracted on August 15, 2017 by guest http://jb.asm.org/ Downloaded from immediately with boiling 70 per cent ethanol. The total radioactivities measured in the extracts at 30, 120, and 240 seconds were 2,000, 7,700, and 13,900 counts per minute, respectively. Thus, the aerobic fixation of C140 in the presence of sulfur approached linearity.
DISCUSSION
From a study of the phosphorus metabolism and the incorporation of 01402 by T. thiooxidan, it appears that both oxygen and carbon dioxide must be present before the organism can assimilate significant amounts of phosphorus or anything approaching maximum amounts of carbon dioxide. Baalsrud and Baalsrud (1952) have questioned the interpretation of 
